Objective: The purpose of this study was to validate the Clinical Information Processing Instrument. This instrument attempts to examine information processing in electronic medical records (EMRs). We drew upon the theory of swift and even flow to guide survey development and construction.
effective communication strategies with real-time data to reduce information discrepancies among decision-makers. Information sharing among clinicians enhances patient-centered care and decreases a one size fits all approach. 3, 4 Delivering quality health care services is dependent upon the integration of social and medical information. 4 Health care professionals must be able to "ingest, synthesize, and use information that is fact-based, comprehensive, and current to make the best decision to enact care in a timely manner". 5 King, Patel, Jamoom, and Furukawa (2014) suggested that electronic medical records (EMRs) may help clinicians access patient records more readily, alert them to potential medication errors, and highlight critical lab results. 6 In a comparative analysis between paper-based and electronic-based medical records, physicians who used EMRs had better quality outcomes. 6 Electronic medical records should provide information at the point of care; however, studies suggest that this does not always occur. 7 One study suggested that in the primary care setting, physician workflow did not improve with the use of EMRs. 8 Furthermore, physician collaboration, access to information, and treatment agreement were not directly related to EMRs but to the work environment. 7 Organizations were frustrated when physicians who used
EMRs had difficulty navigating the system and retrieving information.
A study conducted by Ippolito et al (2015) suggested that EMRs might be limited in its utility due to the lack of free-text entry. 9 They noted that EMRs may only partially comply with the needs of clinicians. 9, 10 Although the value of information is frequently cited in information systems and health care research, a review of the literature found a paucity of tools that assess the flow of information among nurses. 11 In this study, we developed and tested a tool, the Clinical Information Processing Instrument, that seeks to address information processing and communication quality in EMRs.
We drew upon the theory of Swift and Even Flow to guide survey development.
| Theoretical framework
Effective communication is critical to nursing care. The heart of a collaborative health care environment is the capturing and sharing of information. 12 Information management systems, such as EMRs, assist nurses by providing a platform to record clinical activity and document patients' responses to care. Maximizing a structured information management system can optimize the ability of nurses to provide patient-centered care. To explicate information processing, we employed the theory of Swift and Even Flow (TSEF). The TSEF (1998) is a well-founded and an emerging theory that provides an explanation of how various health information technology modalities influence information processing for patient care, impact work flow, and help manage nursing productivity. [13] [14] [15] The theory states that the more "swift and even flow of materials [information] through the [information management system], then the more productive the process [of providing care]". 16, 17 This highlights two foundational concepts: first, the degree of variability in the quality, quantity, and timing of information; and secondly, the availability of information at the point of care to maximize information utility. 
| Availability of information
Information quality is critical to patient care; however, the information lacks utility if it is not available at the point of care. The flow of quality information is integral in the process of providing care and must be available to those who need it. This does not require a continuous flow process (as in automation, which undermines patient-centered care) but a reduction in information flow variability (Law of Variability). 17 Accessing the information in the EMR should be consistent and familiar. Variability increases when accessing various aspects of the EMR is difficult or ineffective; this occurs when pages are "buried"
in the EMR and require unnecessary searching. Too much time spent inputting and extracting information detracts from patient care time.
The EMR should improve the nurses' ability to provide care, allowing them to find information easily by grouping similar information together to increase the visibility of information (Law of Factory Focus). Summary of the tenets of the theory is defined in Table 1 . 20 The recordings were saved in a password- 
| METHODS AND MATERIALS

| Data analysis
To organize and analyse the qualitative data obtained from the focus group discussions, recordings were transcribed verbatim to ensure efficiency and accuracy. We thematically coded and indexed the data using three levels of analysis: descriptive, interpretative, and pattern coding. 22 Two researchers independently examined the transcripts for similar words, patterns, and themes and then cross-referenced between participants. The two researchers then compared notes and searched for significant differences and found none. Categorical themes emerged as the data were synthesized, classified, and patterns were evident. 23 Participant responses were grouped into 42 codes and nine categories.
The categories were then merged into four main themes.
Furthermore, to ensure an adequate sample size, we performed a power analysis using Statistical Package for Social Science version 22.
Determining the appropriate sample size is critical to promote data quality, to determine reliability, and to appropriately deal with nonresponse-related biases. 24 Using published methods discussed by Cohen (1992), 25 we used Power = 1 − β, the probability of correctly rejecting a false null hypothesis; to calculate the smallest size needed, we used
26,27 A sample size of 135 was required for a 95% confidence and ±0.05 error. We performed a correlational analysis using Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity.
To analyse the data, we conducted a confirmatory factor analysis using structural equation modelling via Statistical Package for Social Science Amos 22. Confirmatory factor analysis was conducted to explain the degree to which the questions supported the constructs.
Path analysis provided a graphical representation of an assumed relationship between the variables. 28 The path coefficient was used to estimate the causal linkages between the exogenous variables Extraneous and erroneous information decreases productivity (patient care time)
Law of factory focus Limiting tasks reduces variability, which increases productivity.
Grouping like information together increases visibility of information.
(Schmenner & Swink et al, 1998).
3 | RESULTS
| Focus groups
The focus group participants were mostly females (86%) between the age of 46 and 55 (56%), with at least a bachelor's of science in nursing (62%), eight years of experience, and above average computers skills (90%). As a result of the focus groups, several themes emerged: (1) information from EMRs supports clinical care, (2) data availability, (3) preferred communication strategy, and (4) challenges of EMR use.
The first theme, information from EMRs supports clinical care, highlighted that nurses perceived that EMRs promoted communication, transparency, and enhanced patient-care time. The accessibility of patient history, vital signs, medication history, and nursing notes were important to nurses, and they "liked being able to go back and review the information" and "the alerts in the system were helpful". The second theme, data availability, nurses commented that 
disagree, (3) agree, and (4) strongly agree. Using a grounded theory approach, we developed the questions for the tool by systematically analysing the focus group qualitative data and its findings. The focus groups were used to explore nurses' perception of EMR and how information is currently being utilized and where improvements could be made. It is important to consult members of our target audience to establish content validity. 31 
| Expert panel
During the expert panel validation process, there were no concerns about the face or content validity. However, three panellists recommended rephrasing some questions and no recommendations were made to add/remove any questions. Their suggestions were incorporated into the questionnaire. Table 2 .
| Survey validation
The results suggest that there were no interrelationships among the survey items using the Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity. The Kaiser-Meyer-Olkin measure was greater than 0.7 (0.90), indicating that we could proceed with the survey validation due to sampling adequacy for each variable. 32, 33 We also analysed the survey items using Bartlett's test of sphericity, which was significant (X 2 = 1519.03, df = 105, P < 0.001).
The Bartlett's test confirmed that there was some degree of correlation between survey items and that this correlation is sufficient. First of all, the focus group participants expressed a favourable view of EMRs, but acknowledged that there were some limitations.
Overall, they felt that the EMR enhanced their roles in patient care. to access information in the EMR. These challenges are not special to EMRs; however, the disruption in information processing had negative effects on the nursing performance and productivity.
Secondly, this study extends the concepts of information processing/management into the health care domain by applying the TSEF.
Underlying this theory is a framework for how information flow could Given the significant investments into technology adoption and implementation, the degree to which the selected EMR supports nursing care via information processing should be examined. The volume and velocity of information contained in EMR have little utility if it is not used to support patient quality. EMRs should be selected that enhance information processing and utility in health care delivery.
Nursing care is a collaborative effort and shared communication is at the heart of these enormous tasks. The Clinical Information Processing
Instrument could provide an effective means to measure information processing in EMR without undue burdens on decision makers. This tool can be used to drive change at two levels of EMR adoption and implementation. First, as health care administrators and leaders consider EMR adoption, they can use this tool while they are piloting various EMRs to assess whether a particular EMR can adequately facilitate clinical information processing in their inpatient care organizations. Secondly, the tool can be used to assess information 
| Limitations
The results of the study should be carefully considered in light of its limitations. While the sample size was sufficient for this study, the low response rate may lead to a nonresponse bias that may adversely affect reliability and validity of the study. The qualitative portion of the study was conducted with nurses who worked in inpatient facilities, and results cannot be generalized to outpatient or other settings.
While the survey was randomly sent to nurses using administrative data, the responses to the survey are subject to self-selection biases.
We recognize that the respondent pool largely reflects nurses with at least a bachelor's degree in nursing.
| Future research
Future research should be conducted that is more inclusive of persons who have a nursing associate degree and licensed practical nurses to fully grasp information processing in EMRs across educational levels.
It is important that efforts be made to specifically include nurses with this training by including special focus groups with these degrees. It is also possible that other factors not included in this study influenced a nationwide study to examine overall sentiments concerning EMR as an information resource to support patient care. More work is needed to investigate more fully the effects of EMRs on nurses' critical thinking and decision making from information contained in the EMR, their role performance, and its effect on patient outcomes. 
